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1. Introduction
During the study item phase for NR IIoT, there was an email discussion [1] discussing some issues about Ethernet header compression. One issue was whether padding removal shall be considered in compression, but no consensus was reached. Another issue was the relation of Ethernet header compression and IP header compression. The majority of companies support separate Ethernet header compression and IP header compression, however it is still not clear whether Ethernet header compression and ROHC for IP header compression can be simultaneously configured and performed.

In the contribution, we will further discuss padding removal and relation of Ethernet header compression and IP header compression.
2. Discussion
2.1 Padding removal
Due to the collision detection procedure of Ethernet network, there is minimum size limitation for Ethernet PDU. For example, the payload of IEEE 802.2/802.3 is 46-1500 bytes. If the packet from the upper layer is less than the minimum size, padding bits shall be added to make the final Ethernet PDU fulfilling the minimum size limitation. For IIoT use case, small payload with padding is common. For example, the typical payload of motion control and control-to-control use case is from 20 to 50 bytes [2]. 

Observation 1: The typical packet size in IIoT use cases is smaller than the minimum size limitation of Ethernet payload.
Padding is essential for small packets in Ethernet network. But in 5G system, transmission of padding is meaningless. Both radio resource and transport resource would be occupied to transmit padding bits in 5G network, which will cause resource inefficiency. One may argue padding is not part of Ethernet header, and is not in the scope of Ethernet header compression. But from the perspective of resource efficiency, padding removal is worth considering.
Proposal 1: Support padding removal from the Ethernet payload for resource efficiency.
In majority of cases, there is no length field in Ethernet frame. Thus deep packet inspection and analysis of encapsulated protocol are needed to find out whether padding is present in the Ethernet packet, and to determine the number of padding bits. For implementing padding removal, there is a trade-off between resource efficiency and implementation complexity. In cases where resource efficiency is critical, padding removal can be implemented. In other cases, it may not be needed. Network can configure padding removal function based on Ethernet packet size and radio resource efficiency. Padding shall be always removed if length field is present. 
Proposal 2: Padding removal function can be configurable.
2.2 Relation with IP header compression
For the case where Ethernet transports IP traffic, separate compression methods will be adopted for Ethernet header compression and IP header compression, i.e., the “new” structure aware compression algorithm and ROHC, however it is beneficial that both compression methods can be configured and performed simultaneously for a DRB. In the following part, we will describe how Ethernet header compression and ROHC are performed for a DRB. 

The frame structure of an Ethernet packet received by the transmitting PDCP entity can be illustrated in Fig.1, which includes Ethernet header, IP header and payload. As described in our companion paper [3], the transmitter can perform Ethernet header compression based on the context information exchanged between transmitter and receiver. The transmitter can easily figure out the length of Ethernet header based on the Ethernet header type, and the Ethernet header part can be handled by the Ethernet header compression module to construct a compressed Ethernet header. The rest of the packet, i.e. IP header and payload, can be handled by the ROHC module to perform IP header compression. The compressed Ethernet header and the output of the ROHC module can be combined as the final compressed packet.
Similarly, when a compressed packet is received by the receiver, the length of compressed Ethernet header can be determined based on the context ID and context information. The compressed Ethernet header part can be handled by the Ethernet header decompression module to recover the original Ethernet header. The rest of the compressed packet can be handled by the ROHC module to perform IP header decompression. The decompressed Ethernet header and the output of the ROHC module can be combined as the original Ethernet packet.
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Fig.1 Ethernet header compression combined with IP header compression
Ethernet header compression and IP header compression are preformed simultaneously as above, Both of their configuration shall be done by e.g. RRC signalling. 
Proposal 3: ROHC function for IP header compression and Ethernet header compression function can be both configured for a DRB and performed simultaneously.
3. Conclusion
In this contribution, we discussed padding removal and relation between RoHC and Ethernet header compression, and made the following observation and proposals:
Observation 1: The typical packet size in some IIoT use cases is smaller than the minimal size limitation of Ethernet payload.
Proposal 1: Support padding removal from the Ethernet payload for resource efficiency.
Proposal 2: Padding removal function can be configurable.
Proposal 3: ROHC function for IP header compression and Ethernet header compression function can be both configured for a DRB and performed simultaneously.
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